Calibration of Fura-2 signals introduces errors into measurement of thrombin-stimulated calcium mobilisation in human platelets.
The intracellular calcium indicator dye Fura-2 has been widely used for the study of human platelet thrombin receptor-mediated calcium mobilisation in disease states. In general, authors (a) use a Fura-2/AM concentration of 2-3 mumol/l and (b) calibrate fluorescence signals on the basis of maximum and minimum ratios of fluorescence (Rmax and Rmin) and the ratio of the calcium-free and calcium-bound fluorescence at an excitation wavelength of 380 nm ("C2/B2"). In the present study, it is found (a) that a greater peak response to thrombin is seen when 1 mumol/l Fura-2/AM rather than 2 or 3 mumol/l is used; and (b) that calibration leads to a poorer test-retest reliability and in general a greater variability of the obtained calcium signal than when the simple measurement of the 340 nm/380 nm fluorescence ratio is used. It is suggested that this poor variability is due to the presence of an extracellular factor that can quench the Fura-2 signal once the platelets have been permeabilised by detergent treatment. Consistent with this, addition of bovine serum albumin to the assay medium has no significant effect on the fluorescence ratio response to thrombin, but greatly increases the observed calibrated calcium signal.